Loss of the p21(Cip1/Waf1) cyclin kinase inhibitor results in propagation of horizontally transferred DNA.
We have shown previously that phagocytosis of cells dying by apoptosis results in transfer of whole or fragments of chromosomes into the nucleus of the recipient cell. Although DNA transfer was detected in normal cells, stable propagation of the transferred DNA was only observed in cells deficient in p53. Here we show that mouse embryonic fibroblast cells lacking the p21 (Cip1/Waf1) cyclin-kinase inhibitor are able to propagate DNA engulfed by phagocytosis of apoptotic bodies. Feeding mouse embryonic fibroblast p21(-/-) cells with apoptotic bodies derived from a rat fibrosarcoma resulted in focus formation in vitro and tumor formation in vivo. In contrast, cells lacking the p19 alternative reading frame gene did not show any evidence of transformation. These data indicate that p53, via the activation of p21, blocks normal cells from replicating transferred DNA from engulfed apoptotic bodies. This may be one protection level against the propagation of potentially pathological DNA.